CL2385USNA.ST25 
SEQUENCE LISTING 

<110> E.I. du Pont deNemours and Co., inc. 
Cheng, Qiong 
Tao, Luan 
Sedkova, Natalia 

<120> GENES ENCODING CAROTENOID COMPOUNDS 

<130> CL2385 US NA 

<150> US 60/488,183 
<151> 2003-07-17 

<150> US 60/527,083 
<151> 2003-12-03 

<160> 22 

<170> Patentin version 3.2 

<210> 1 

<211> 909 

<212> DNA 

<213> Pantoea stewartii DC413 



<400> 1 
atgaccattt 


ttgctgaaag 


agactctact 


ctcatctaca 


gcgatcctct 


gatgttactg 


60 


gcgattattg 


aacagcgtct 


tgaccgactg 


ctgccggtag 


aaagcgaacg 


agactgcgtg 


120 


gggctcgcca 


tgcgcgaagg 


cgcgctggca 


ccgggcaaac 


gcatccggcc 


ggtactgctg 


180 


atgctggccg 


ctcacgacct 


tggctatcgc 


gacgaactca 


gcgggctgct 


cgacttcgcc 


240 


tgcgccgtcg 


agatggtgca 


tgccgcctcg 


ctgatactcg 


acgatattcc 


ctgcatggac 


300 


gatgccgaac 


tgcggcgcgg 


ccggccgaca 


atccatcgcc 


agttcggcga 


gccggtggcg 


360 


attctcgccg 


ccgtcgccct 


gctgagccgc 


gccttcggcg 


tgattgcgct 


ggcggacggc 


420 


atcagcagcc 


aggcgaagac 


ccaggccgtg 


gcggagcttt 


cccattcagt 


cggcattcag 


480 


gggctggtgc 


agggacagtt 


tctcgatctg 


accgaaggcg 


gccagccgcg 


cagcgccgac 


540 


gccattcagc 


tgaccaacca 


ctttaaaacc 


agcgcgctgt 


tcagcgcggc 


gatgcagatg 


. 600 


gccgccatca 


tcgccggcgc 


gccgctggcg 


tcgcgtgaaa 


agctgcaccg 


cttcgcgcgg 


660 


gatctcggcc 


aggcctttca 


gctgctggac 


gacctgaccg 


acggccagag 


cgacacggga 


720 


aaagatgccc 


atcaggacgt 


ggggaaatcg 


acgctggtga 


acatgctggg 


cagcaaagcg 


780 


gtagaaaagc 


gcctgcgcga 


ccatctgcga 


cgcgccgatc 


gccacctcgc 


ttcggcctgc 


840 


gacagcggct 


acgccacccg 


gcacttcgtg 


caggcctggt 


tcgataaaaa 


actcgctatg 


900 


gtcggctga 












909 



<210> 2 
<211> 302 
<212> PRT 

<213> Pantoea stewartii DC413 
<400> 2 

Met Thr lie Phe Ala Glu Arg Asp Ser Thr Leu lie Tyr ser Asp Pro 

Page 1 



CL2385USNA.ST25 
15 10 15 

Leu Met Leu Leu Ala lie lie Glu Gin Arg Leu Asp Arg Leu Leu Pro 
20 25 30 

val Glu Ser Glu Arg Asp Cys val Gly Leu Ala Met Arg Glu Gly Ala 
35 40 45 

Leu Ala Pro Gly Lys Arg lie Arg Pro Val Leu Leu Met Leu Ala Ala 
50 55 60 

His Asp Leu Gly Tyr Arg Asp Glu Leu Ser Gly Leu Leu Asp Phe Ala 
65 70 75 80 

Cys Ala Val Glu Met Val His Ala Ala Ser Leu lie Leu Asp Asp lie 
85 90 95 

Pro cys Met Asp Asp Ala Glu Leu Arg Arg Gly Arg Pro Thr lie His 
100 105 110 

Arg Gin Phe Gly Glu Pro Val Ala lie Leu Ala Ala val Ala Leu Leu 
115 120 125 

ser Arg Ala Phe Gly Val lie Ala Leu Ala Asp Gly lie Ser Ser Gin 
130 135 140 

Ala Lys Thr Gin Ala val Ala Glu Leu ser His Ser val Gly lie Gin 
145 150 155 160 

Gly Leu Val Gin Gly Gin Phe Leu Asp Leu Thr Glu Gly Gly Gin Pro 
165 170 175 

Arg ser Ala Asp Ala lie Gin Leu Thr Asn His Phe Lys Thr Ser Ala 
180 185 190 

Leu Phe Ser Ala Ala Met Gin Met Ala Ala lie lie Ala Gly Ala Pro 
195 200 205 

Leu Ala ser Arg Glu Lys Leu His Arg Phe Ala Arg Asp Leu Gly Gin 
210 215 220 

Ala Phe Gin Leu Leu Asp Asp Leu Thr Asp Gly Gin Ser Asp Thr Gly 
225 230 235 240 

Lys Asp Ala His Gin Asp val Gly Lys Ser Thr Leu val Asn Met Leu 
245 250 255 

Gly Ser Lys Ala val Glu Lys Arg Leu Arg Asp His Leu Arg Arg Ala 
260 265 270 

Asp Arg His Leu Ala Ser Ala cys Asp Ser Gly Tyr Ala Thr Arg His 
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f 



CL2385USNA.ST25 
275 280 285 



Phe Val Gin Ala Trp Phe Asp Lys Lys Leu Ala Met val Gly 
290 295 300 



<210> 3 

<211> 1035 

<212> DNA 

<213> Pantoea stewartii DC413 



<400> 3 
atgaaggaca 


cggacctgac 


gaagcgcaaa 


aacgatcatc 


tggacattgt 


tctgcgtaat 


60 


accgcgccgg 


cgtcgggcag 


cttcgcccgc 


tggcacttta 


cccactgcgc 


cctgccggag 


120 


ctgcacctgg 


atcagatcga 


tctgcgcacg 


cggctgttcg 


atcgccccat 


gcaggcgccc 


180 


tttcttatta 


gctcaatgac 


cggcggcgcg 


gcgcgcgccc 


tctcgattaa 


tcatcatctt 


240 


gccgaagcgg 


cgcagacgct 


gggtctggcg 


ctgggggtcg 


gttcgcagcg 


cgtggcgctg 


300 


gaaagcgaca 


acgattctgg 


cctgacgcgc 


gatttacgcc 


gtatcgcccc 


ggatattccg 


360 


ctgctggcga 


acctcggcgc 


ggcgcagatt 


ctgggcgaac 


agggccgcag 


gctggcgcga 


420 


aatgcggtaa 


gcatgatcga 


ggcggatgcg 


ctgatcgtcc 


atcttaatcc 


gctgcaggaa 


480 


gcgctgcagc 


gcggcggcga 


tcgcgactgg 


cgcggcgtac 


tgcaggcgat 


tgcgcagctg 


540 


gtgaagtcgc 


tggaggtgcc 


ggtggtggtg 


aaagaggttg 


gcgcgggcat 


ctcggccgag 


600 


gttgcgcagc 


ggctcgccga 


ggcgggcgtc 


agcatgatcg 


atatcgcagg 


tgcgggcggc 


660 


accagctggg 


cggcggtaga 


gggcgaacgc 


gccagcaccc 


cgcagcagcg 


cgcggtggcg 


720 


atggcctttg 


ccagctgggg 


tattcccaca 


gatgaagcct 


tacgcgcggt 


gcgcgacagg 


780 


ctgcctgcca 


taccgcttat 


cgcctcaggc 


ggcatccgcg 


acggcatcga 


cgcggcgaag 


840 


gcgctgcggc 


tcggcgcgga 


tatcgttggc 


caggcggcgg 


cggtgctcag 


cagcgccctg 


900 


cactctacgg 


atgcggtggt 


cgcgcacttt 


aacacgctga 


ttgaacagct 


gcgcgtcgcc 


960 


tgtttctgca 


ccggcagcgc 


taatctgcgc 


cagctgcgcc 


ttgcgccgct 


gcatcgcgcc 


1020 


ggagaaacgc 


tatga 










1035 



<210> 4 
<211> 344 
<212> PRT 

<213> Pantoea stewartii DC413 
<400> 4 

Met Lys Asp Thr Asp Leu Thr Lys Arg Lys Asn Asp His Leu Asp lie 
15 10 15 

Val Leu Arg Asn Thr Ala Pro Ala Ser Gly Ser Phe Ala Arg Trp His 
20 25 30 

Phe Thr His Cys Ala Leu Pro Glu Leu His Leu Asp Gin lie Asp Leu 
35 40 45 
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CL2385USNA.ST25 

Arg Thr Arg Leu Phe Asp Arg Pro Met Gin Ala Pro Phe Leu lie Ser 
50 55 60 

Ser Met Thr Gly Gly Ala Ala Arg Ala Leu ser lie Asn His His Leu 
65 70 75 80 

Ala Glu Ala Ala Gin Thr Leu Gly Leu Ala Leu Gly Val Gly Ser Gin 
85 90 95 

Arg val Ala Leu Glu ser Asp Asn Asp Ser Gly Leu Thr Arg Asp Leu 
100 105 110 

Arg Arg lie Ala Pro Asp l1e Pro Leu Leu Ala Asn Leu Gly Ala Ala 
115 120 125 

Gin lie Leu Gly Glu Gin Gly Arg Arg Leu Ala Arg Asn Ala val ser 
130 135 140 

Met lie Glu Ala Asp Ala Leu lie val His Leu Asn Pro Leu Gin Glu 
145 150 155 160 

Ala Leu Gin Arg Gly Gly Asp Arg Asp Trp Arg Gly Val Leu Gin Ala 
165 170 175 

lie Ala Gin Leu val Lys ser Leu Glu val Pro val val val Lys Glu 
180 185 190 

val Gly Ala Gly lie Ser Ala Glu val Ala Gin Arg Leu Ala Glu Ala 
195 200 205 

Gly val ser Met lie Asp lie Ala Gly Ala Gly Gly Thr Ser Trp Ala 
210 215 220 

Ala val Glu Gly Glu Arg Ala ser Thr Pro Gin Gin Arg Ala val Ala 
225 230 235 240 

Met Ala Phe Ala ser Trp Gly lie Pro Thr Asp Glu Ala Leu Arg Ala 
245 250 255 

val Arg Asp Arg Leu Pro Ala lie Pro Leu lie Ala ser Gly Gly lie 
260 265 270 

Arg Asp Gly He Asp Ala Ala Lys Ala Leu Arg Leu Gly Ala Asp lie 
275 280 285 

Val Gly Gin Ala Ala Ala Val Leu ser ser Ala Leu His Ser Thr Asp 
290 295 300 

Ala val val Ala His Phe Asn Thr Leu lie Glu Gin Leu Arg val Ala 
305 310 315 320 
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CL2385USNA.ST25 
Phe Cys Thr Gly Ser Ala Asn Leu Arg Gin Leu Arg Leu Ala Pro 



Leu His Arg Ala Gly Glu Thr Leu 
340 

<210> 5 
<211> 1290 
<212> DNA 

<213> Pantoea stewartii DC413 
<400> 5 

atgagccatt tcgccgcgat cgcccctccc ttttacagcc acgtgcgcgc gcttcaggcg 60 

ctggcgcaga gcctgatagc gcgcggccat cgggtgacct ttattcagca ggcggaggtt 120 

gccaccctgc tcagcgacgc cgctatcggc tttcacgcca tcggcctgga aacgcatcct 180 

gtcggcacgc tcgaccgtac gctggcgctg gcggcccatc ccggcggcct gggcattctg 240 

cgcctgatcc gcgatatggc cagcagcacc gatatgctgt gccgcgagct gccggaggcg 300 

ctgcgggcgc tggcggtaga tggcgtgatc gtcgatcaga tggcgccagc gggcgggctg 360 

gtggcggagg cgctgcggct gcccttcgtt tcggtcgcct gcgccctgcc ggtcaatcgt 420 

gaagcccatt ttccattgcc ggtcatgcct tttttgtggg gtactagcag cgccgcgcgc 480 

gagcggttcg cctccagcga aaaaatttat gactggctga tgcgcagcca cgatcgcgtg 540 

ctggcgcgcc atgccgacgc ctttggcctt gccgaccgcc gtcagccgca ccagtgcctg 600 

tcgccgctgg cgcaaatcag ccagctgccg cacgccctcg actttccgcg ccgcgagctg 660 

ccggcccatt tccacgccac cggcccgctg cgcgaaccgc ccgccgctgc cgcagcgccg 720 

ctgttcagta accgcggcca gccgcgcatt ttcgcctcgc tcggcacgct gcagggcggc 780 

cgttacgggc tgtttaaaac gctggcaaaa gcctgccgcg aactggaggc ggagctgctg 840 

atcgcccact gcggcggcct gagcgatttt caggcgcgta aactgctgcg cgccggggcg 900 

gcgcaggtag ccgcctttgt caatcagcgc gccgcgctgg cgcaggcgga cgtggccatt 960 

acccacggcg gcttaaatac ggtgctcgac gccgtaacct atggcacgcc gctgctggcg 1020 

attccgctgg cattcgatca gcccggcatt gccgcgcggc tggcgcacca tggcctgggg 1080 

atgcgcgcgt cgcgcttctc caccagccat cagattgcgc gtcgcctgcg tcgcctgctg 1140 

gacgatggtg cggttaagca gcgcatgacg cgcctgcagc cgcagctggc cgcctgcggc 1200 

ggcgtcgagc gcgcggctga gattaccgag cgcgcgctgc tgacgcgcca gccggtgcgc 1260 

gcggagaagt actatgacat cgcagtatga 1290 

<210> 6 

<211> 429 

<212> PRT 

<213> Pantoea stewartii DC413 

<400> 6 



Met ser His Phe Ala Ala lie Ala Pro Pro Phe Tyr Ser His val Arg 
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CL2385USNA.ST25 
15 10 15 

Ala Leu Gin Ala Leu Ala Gin Ser Leu lie Ala Arg Gly His Arg val 
20 25 30 

Thr Phe lie Gin Gin Ala Glu Val Ala Thr Leu Leu Ser Asp Ala Ala 
35 40 45 

He Gly Phe His Ala lie Gly Leu Glu Thr His Pro val Gly Thr Leu 
50 55 60 

Asp Arg Thr Leu Ala Leu Ala Ala His Pro Gly Gly Leu Gly lie Leu 
65 70 75 80 

Arg Leu He Arg Asp Met Ala Ser Ser Thr Asp Met Leu Cys Arg Glu 
85 90 95 

Leu Pro Glu Ala Leu Arg Ala Leu Ala val Asp Gly val lie val Asp 
100 105 110 

Gin Met Ala Pro Ala Gly Gly Leu val Ala Glu Ala Leu Arg Leu Pro 
115 120 125 

Phe val Ser val Ala Cys Ala Leu Pro val Asn Arg Glu Ala His Phe 
130 135 140 

Pro Leu Pro val Met Pro Phe Leu Trp Gly Thr Ser Ser Ala Ala Arg 
145 . 150 155 160 

Glu Arg Phe Ala Ser Ser Glu Lys lie Tyr Asp Trp Leu Met Arg Ser 
165 170 175 

His Asp Arg val Leu Ala Arg His Ala Asp Ala Phe Gly Leu Ala Asp 
180 185 190 

Arg Arg Gin Pro His Gin Cys Leu ser Pro Leu Ala Gin lie Ser Gin 
195 200 205 

Leu Pro His Ala Leu Asp Phe Pro Arg Arg Glu Leu Pro Ala His Phe 
210 215 220 

His Ala Thr Gly Pro Leu Arg Glu Pro Pro Ala Ala Ala Ala Ala Pro 
225 230 235 240 

Leu Phe Ser Asn Arg Gly Gin Pro Arg lie Phe Ala Ser Leu Gly Thr 
245 250 255 

Leu Gin Gly Gly Arg Tyr Gly Leu Phe Lys Thr Leu Ala Lys Ala Cys 
260 265 270 

Arg Glu Leu Glu Ala Glu Leu Leu lie Ala His Cys Gly Gly Leu ser 
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CL2385USNA.ST25 
280 285 



Asp Phe Gin Ala Arg Lys Leu Leu Arg Ala Gly Ala Ala Gin val Ala 
290 295 300 

Ala Phe Val Asn Gin Arg Ala Ala Leu Ala Gin Ala Asp val Ala lie 
305 310 315 320 

Thr His Gly Gly Leu Asn Thr val Leu Asp Ala val Thr Tyr Gly Thr 
325 330 335 

Pro Leu Leu Ala lie Pro Leu Ala Phe Asp Gin Pro Gly lie Ala Ala 
340 345 350 

Arg Leu Ala His His Gly Leu Gly Met Arg Ala ser Arg Phe ser Thr 
355 360 365 

ser His Gin lie Ala Arg Arg Leu Arg Arg Leu Leu Asp Asp Gly Ala 
370 375 380 

val Lys Gin Arg Met Thr Arg Leu Gin Pro Gin Leu Ala Ala cys Gly 
385 390 395 400 

Gly val Glu Arg Ala Ala Glu lie Thr Glu Arg Ala Leu Leu Thr Arg 
405 410 415 

Gin Pro val Arg Ala Glu Lys Tyr Tyr Asp lie Ala val 
420 425 



<210> 7 
<211> 1164 
<212> DNA 

<213> Pantoea stewartii DC413 










<400> 7 
atgacatcgc 


agtatgatct 


gctgttgctc 


ggcgccggtc 


tggcgaacgg 


gctgctggcg 


60 


ctgcggctga 


aagcgctcca 


gccgcagctg 


cgcgtgctgg 


tgcttgatgc 


ccacgcccac 


120 


gccggtggca 


atcacacctg 


gtgctttcac 


gaagaggatc 


tcagcgccgc 


gcagcatcag 


180 


tggattgcgc 


cgctggtggc 


gcaccgctgg 


ccgcactacg 


aggtacgctt 


tcccgcgctg 


240 


acgcgccagc 


ttaacagcgg 


ctatttttgc 


gtcacttccg 


cgcgctttga 


cgaggtgctg 


300 


cgcgcgacgc 


tcggcgacgc 


gctgcggctt 


aaccagaccg 


tcgccagcag 


cggccccgat 


360 


cacgtgcagc 


tcgccagcgg 


cgaagtgctg 


cgcgcgcgcg 


ccgtcattga 


cggccgcggc 


420 


tatcagcccg 


acgccgccct 


gcagattggc 


tttcagtctt 


ttgtcggtca 


ggagtggcgc 


480 


ctgagccagc 


cgcatcagct 


ggaggggccg 


attctgatgg 


acgcggccgt 


ggatcagcag 


540 


gggggctatc 


gcttcgtcta 


taccctgccg 


ctctcgccga 


cgcgtctgct 


gattgaagat 


600 


acccactata 


ttaacgacgc 


ctcgctggcg 


acggcgcagg 


cgcggcagaa 


tatctgcgac 


660 


tacgccaccc 


gccagggctg 


gcagctggag 


acgctgctgc 


gcgaagagcg 


cggcgcgctg 


720 
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ccgattacgc tggcgggcga tttcgaccgc ttctggcatc atcgcgcccc ctgcgtcggc 780 

ctgcgcgccg ggctttttca ccccacgacc ggctactccc tgccgctggc ggcgacgctg 840 

gcggacgcgc tcgccgcaga ggcggacttc tcccctgagg cgctcgcgcc gcgtattcac 900 

cgctttgcgc aggcagcgtg gcgtaaacag ggctttttcc gcatgcttaa ccgcatgctg 960 

ttcctggcgg ccgagggcga tcggcgctgg cgcgtaatgc agcgctttta cggcctgccc 1020 

Qaggggctga tcgcccggtt ttacgccgga cggctgacgc tggccgaccg cgcgcgcatt 1080 

cttagcggca agccgccggt cccggtgctg gcggcgctgc aggctattct cacccaccct 1140 

tctggacgaa gagcatcacg atga 1164 

<210> 8 
<211> 387 
<212> PRT 

<213> Pantoea stewartii DC413 
<400> 8 

Met Thr Ser Gin Tyr Asp Leu Leu Leu Leu Gly Ala Gly Leu Ala Asn 
15 10 15 

Gly Leu Leu Ala Leu Arg Leu Lys Ala Leu Gin Pro Gin Leu Arg val 
20 25 30 

Leu val Leu Asp Ala His Ala His Ala Gly Gly Asn His Thr Trp cys 
35 40 45 

Phe His Glu Glu Asp Leu ser Ala Ala Gin His Gin Trp lie Ala Pro 
50 55 60 

Leu val Ala His Arg Trp Pro His Tyr Glu val Arg Phe Pro Ala Leu 
65 70 75 80 

Thr Arg Gin Leu Asn Ser Gly Tyr Phe Cys Val Thr Ser Ala Arg Phe 
85 90 95 

Asp Glu val Leu Arg Ala Thr Leu Gly Asp Ala Leu Arg Leu Asn Gin 
100 105 110 

Thr Val Ala Ser ser Gly Pro Asp His val Gin Leu Ala Ser Gly Glu 
115 120 125 

Val Leu Arg Ala Arg Ala val lie Asp Gly Arg Gly Tyr Gin Pro Asp 
130 135 140 

Ala Ala Leu Gin He Gly Phe Gin ser Phe val Gly Gin Glu Trp Arg 
145 150 155 160 

Leu ser Gin Pro His Gin Leu Glu Gly Pro He Leu Met Asp Ala Ala 
165 170 175 
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CL2385USNA.ST25 

val Asp Gin Gin Gly Gly Tyr Arg Phe val Tyr Thr Leu Pro Leu Ser 
180 185 190 

Pro Thr Arg Leu Leu lie Glu Asp Thr His Tyr lie Asn Asp Ala Ser 
195 200 205 

Leu Ala Thr Ala Gin Ala Arg Gin Asn lie cys Asp Tyr Ala Thr Arg 
210 215 220 

Gin Gly Trp Gin Leu Glu Thr Leu Leu Arg Glu Glu Arg Gly Ala Leu 
225 230 235 240 

Pro lie Thr Leu Ala Gly Asp Phe Asp Arg Phe Trp His His Arg Ala 
245 250 255 

Pro Cys val Gly Leu Arg Ala Gly Leu Phe His Pro Thr Thr Gly Tyr 
260 265 270 

Ser Leu Pro Leu Ala Ala Thr Leu Ala Asp Ala Leu Ala Ala Glu Ala 
275 280 285 

Asp Phe Ser Pro Glu Ala Leu Ala Pro Arg lie His Arg Phe Ala Gin 
290 295 300 

Ala Ala Trp Arg Lys Gin Gly Phe Phe Arg Met Leu Asn Arg Met Leu 
305 310 315 320 

Phe Leu Ala Ala Glu Gly Asp Arg Arg Trp Arg Val Met Gin Arg Phe 
325 330 335 

Tyr Gly Leu Pro Glu Gly Leu lie Ala Arg Phe Tyr Ala Gly Arg Leu 
340 345 350 

Thr Leu Ala Asp Arg Ala Arg lie Leu Ser Gly Lys Pro Pro Val Pro 
355 360 365 

val Leu Ala Ala Leu Gin Ala lie Leu Thr His Pro ser Gly Arg Arg 
370 375 380 

Ala ser Arg 
385 

<210> 9 
<211> 1482 
<212> DNA 

<213> Pantoea stewartii DC413 
<400> 9 

atgaagcaca ccacggtaat tggcgcagga tttggcgggc tggcactggc aattcgcctc 60 

caggcagcag gcgttccaac gcggctgctg gagcagcgcg acaagccggg cggccgcgcc 120 

tatgtttatc aggatcaggg ctttaccttt gacgcgggcc cgacggtgat caccgatccg 180 
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tccgctattg aagagctgtt cgccctggcg ggaaaatcga tgcgcgacta tgtcgagctg 240 

ctgccggtga ccccttttta ccggctctgc tgggagacgg gcgaggtgtt taactacgat 300 

aacgatcagg cgcgactgga agcggagatc cgcaaattta atccagccga cgtggcgggc 360 

tatcagcgct tcctcgacta ttcgcgcgcc gtgttcgccg aaggctacct gaagctcggc 420 

accgtgccct ttttgtcgtt ccgcgatatg ctgcgcgccg caccgcagct ggcgcgcctg 480 

caggcgtggc gcagcgttta cagcaaggtg gcgagcttta tcgaggatga taagctgcgg 540 

caggcctttt cgtttcactc gctgctggtc ggcggcaacc ccttcgccac ctcgtcgatc 600 

tatacgctga tccacgcgct ggagcgcgaa tggggcgtct ggtttccgcg cggcggcacc 660 

ggcgcgctgg tgcagggcat gctgaagctg ttccaggatt taggcggcac gctggagctg 720 

aacgcgcgcg tcagccatat cgaggcgaaa gaggccgcga tttccgccgt gcatctggag 780 

gatggtcggg tatttgaaac ccgcgcggtc gcctctaacg ccgatgtggt gcatacctat 840 

ggcgatctgc tcggcaggca ccccgccgcc gccgcgcagg ccaaaaagct gaaaggcaag 900 

cgcatgagca actcgctgtt tgtgctctat tttggcctga accatcatca cgatcagctg 960 

gcgcaccaca ccgtctgctt cgggccgcgc taccgtgagc tgattgacga gatctttaac 1020 

cgcgacgggc tggcggaaga tttctcgctc tatctccatg cgccctgcgt gaccgatccc 1080 

tcgctggcgc cgccgggctg cggcagctac tacgtgctgg caccggttcc ccatcttggc 1140 

accgccgatc tcgactggaa cgttgagggg ccgcgcctgc gcgatcgcat tttcgcctat 1200 

ctcgaagagc actatatgcc cggcctgcgc agccagctgg tcactcaccg catcttcacg 1260 

ccgttcgatt tccgcgacca gcttaatgcc tatcagggct ctgcgttttc cgttgagccg 1320 

attttgcgcc agagcgcctg gttccggccc cataaccgcg acagccatat ccgcaatctc 1380 

tatctggtcg gcgcgggtac gcacccaggc gcgggcattc ccggcgtgat cggttccgcc 1440 

aaagccaccg caagcctgat gctggaggat ctgcatgcat aa 1482 

<210> 10 
<211> 493 
<212> PRT 

<213> Pantoea stewartii DC413 
<400> 10 

Met Lys His Thr Thr val lie Gly Ala Gly Phe Gly Gly Leu Ala Leu 



Ala lie Arg Leu Gin Ala Ala Gly val Pro Thr Arg Leu Leu Glu Gin 
20 25 30 

Arg Asp Lys Pro Gly Gly Arg Ala Tyr val Tyr Gin Asp Gin Gly Phe 

35 40 45 

Thr Phe Asp Ala Gly Pro Thr val lie Thr Asp Pro ser Ala lie Glu 
50 55 60 
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Glu Leu Phe Ala Leu Ala Gly Lys sen Met Arg Asp Tyr val Glu Leu 
65 70 75 80 

Leu Pro val Thr Pro Phe Tyr Arg Leu Cys Trp Glu Thr Gly Glu val 
85 90 95 

Phe Asn Tyr Asp Asn Asp Gin Ala Arg Leu Glu Ala Glu lie Arg Lys 
100 105 110 

Phe Asn Pro Ala Asp Val Ala Gly Tyr Gin Arg Phe Leu Asp Tyr ser 
115 120 125 

Arg Ala val Phe Ala Glu Gly Tyr Leu Lys Leu Gly Thr val Pro Phe 
130 135 140 

Leu ser Phe Arg Asp Met Leu Arg Ala Ala Pro Gin Leu Ala Arg Leu 
145 150 155 160 

Gin Ala Trp Arg Ser val Tyr ser Lys val Ala ser Phe lie Glu Asp 
165 170 175 

Asp Lys Leu Arg Gin Ala Phe Ser Phe His Ser Leu Leu val Gly Gly 
180 185 190 

Asn Pro Phe Ala Thr Ser Ser lie Tyr Thr Leu lie His Ala Leu Glu 
195 200 205 

Arg Glu Trp Gly Val Trp Phe Pro Arg Gly Gly Thr Gly Ala Leu Val 
210 215 220 

Gin Gly Met Leu Lys Leu Phe Gin Asp Leu Gly Gly Thr Leu Glu Leu 
225 230 235 240 

Asn Ala Arg Val Ser His lie Glu Ala Lys Glu Ala Ala lie Ser Ala 
245 250 255 

val His Leu Glu Asp Gly Arg val Phe Glu Thr Arg Ala val Ala Ser 
260 265 270 

Asn Ala Asp val val His Thr Tyr Gly Asp Leu Leu Gly Arg His Pro 
275 280 285 

Ala Ala Ala Ala Gin Ala Lys Lys Leu Lys Gly Lys Arg Met Ser Asn 
290 295 300 

Ser Leu Phe val Leu Tyr Phe Gly Leu Asn His His His Asp Gin Leu 
305 310 315 320 

Ala His His Thr val Cys Phe Gly Pro Arg Tyr Arg Glu Leu lie Asp 
325 330 335 

Page 11 



CL2385USNA.ST25 

Glu lie Phe Asn Arg Asp Gly Leu Ala Glu Asp Phe Ser Leu Tyr Leu 
340 345 350 

His Ala pro Cys val Thr Asp Pro ser Leu Ala Pro Pro Gly Cys Gly 
355 360 365 

Ser Tyr Tyr val Leu Ala Pro val Pro His Leu Gly Thr Ala Asp Leu 
370 375 380 

Asp Trp Asn val Glu Gly Pro Arg Leu Arg Asp Arg lie Phe Ala Tyr 
385 390 395 400 

Leu Glu Glu His Tyr Met Pro Gly Leu Arg Ser Gin Leu val Thr His 
405 410 415 

Arg lie Phe Thr Pro Phe Asp Phe Arg Asp Gin Leu Asn Ala Tyr Gin 
420 425 430 

Gly ser Ala Phe Ser val Glu Pro lie Leu Arg Gin ser Ala Trp Phe 
435 440 445 

Arg Pro His Asn Arg Asp Ser His lie Arg Asn Leu Tyr Leu val Gly 
450 455 460 

Ala Gly Thr His Pro Gly Ala Gly lie Pro Gly val lie Gly Ser Ala 
465 470 475 480 

Lys Ala Thr Ala ser Leu Met Leu Glu Asp Leu His Ala 
485 490 

<210> 11 
<211> 930 
<212> DNA 

<213> Pantoea stewartii DC413 
<400> 11 



atgcataatc 


cgacgctgct 


gcaccatgcc 


gtagagacga 


tggaagtcgg 


ttcgaagagt 


60 


ttcgccaccg 


cctcaaagct 


gttcgacgcg 


aaaacgcgcc 


gcagcgtgct 


gatgctctac 


120 


gcctggtgcc 


gccactgtga 


tgatgtgatc 


gatgaccagc 


agcttggctt 


tccaggcgag 


180 


gttccttcgg 


cgcagacccc 


gcagcagcgt 


ctggcaaatc 


tggagcgcaa 


aacccgccag 


240 


gcctacgcgg 


gcgcgcaaat 


gcatgaaccc 


gccttcgccg 


cctttcagga 


ggtggcgatc 


300 


gcccacgata 


tctctcccgc 


ttacgctttc 


gaccatctgg 


aagggtttgc 


aatggacgtc 


360 


CQCQQcgcgc 


gttatgaaac 


ctttcaggat 


acgctgcgct 


actgctacca 


cgtggcgggc 


420 


gtggtgggat 


taatgatggc 


gcagattatg 


ggggtgcgcg 


acgaggcggt 


gctggatcgc 


480 


gcctgcgatc 


tcggcctcgc 


ctttcagctg 


accaatattg 


cacgcgatat 


cgttgaggat 


540 


gcgcgagtcg 


gccgctgcta 


tttgccggaa 


agctggctgg 


aggaggccgg 


gctggatcgt 


600 


cttcactttg 


ccgatcgcgc 


tcatcgcccg 


gcgctggcga 


atctggcgcg 


gcggctggtg 


660 
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CL2385USNA 


.ST25 










agcgaggcgg agccctacta cgcctctgcg tcggccgggc 


tggccgggct gccgctgcgc 


720 


tctgcgtggg cgatcgccac ggcgaaagag gtttatcgcc 


gcattggggt taaggtctac 


780 


ggcgcggggg aaacggcctg ggatcgccgc cagtccacca 


gcaagcagga gaagcttctg 


840 


ctgctggcgg cgggggcggc gcaggcgatc aggtctcggg 


cggctgcttc tccgccgcgt 


900 


cctgccgagc tctggcagcg tccgcgttag 














930 


<210> 12 
<211> 309 
<212> PRT 

<213> Pantoea stewartii DC413 
















<400> 12 
























Met His Asn 
1 


Pro 


Thr 
5 


Leu Leu 


His His Ala 
10 


val 


Glu 


Thr 


Met 


Glu 
15 


val 




Gly Ser Lys 


Ser 
20 


Phe 


Ala Thr 


Ala ser Lys 
25 


Leu 


Phe 


Asp 


Ala 
30 


Lys 


Thr 




Arg Arg ser 
35 


val 


Leu 


Met Leu 


Tyr Ala Trp 
40 


cys 


Arg 


His 
45 


cys 


Asp 


Asp 




val lie Asp 
50 


Asp 


Gin 


Gin Leu 
55 


Gly Phe Pro 


Gly 


Glu 
60 


val 


Pro 


Ser 


Ala 




Gin Thr Pro 
65 


Gin 


Gin 


Arg Leu 
70 


Ala Asn Leu 


Glu 
75 


Arg 


Lys 


Thr 


Arg 


Gin 
80 




Ala Tyr Ala 


Gly 


Ala 
85 


Gin Met 


His Glu Pro 
90 


Ala 


Phe 


Ala 


Ala 


Phe 
95 


Gin 




Glu val Ala 


He 
100 


Ala 


His Asp 


lie ser Pro 
105 


Ala 


Tyr 


Ala 


Phe 
110 


Asp 


His 




Leu Glu Gly 
115 


Phe 


Ala 


Met Asp 


val Arg Gly 
120 


Ala 


Arg 


Tyr 
125 


Glu 


Thr 


Phe 




Gin Asp Thr 
130 


Leu 


Arg 


Tyr Cys 
135 


Tyr His val 


Ala 


Gly 
140 


val 


val 


Gly 


Leu 




Met Met Ala 
145 


Gin 


He 


Met Gly 
150 


val Arg Asp 


Glu 
155 


Ala 


val 


Leu 


Asp 


Arg 
160 




Ala Cys Asp 


Leu 


Gly 
165 


Leu Ala 


Phe Gin Leu 
170 


Thr 


Asn 


He 


Ala 


Arg 
175 


Asp 




lie val Glu 


Asp 
180 


Ala 


Arg val 


Gly Arg Cys 
185 


Tyr 


Leu 


Pro 


Glu 
190 


ser 


Trp 




Leu Glu Glu 


Ala 


Gly 


Leu Asp 


Arg Leu His Phe Ala 
Page 13 


Asp 


Arg 


Ala 


His 





CL2385USNA.ST25 
195 200 205 

Arg Pro Ala Leu Ala Asn Leu Ala Arg Arg Leu val Ser Glu Ala Glu 
210 215 220 

Pro Tyr Tyr Ala ser Ala Ser Ala Gly Leu Ala Gly Leu Pro Leu Arg 
225 230 235 240 

Ser Ala Trp Ala lie Ala Thr Ala Lys Glu val Tyr Arg Arg lie Gly 
245 250 255 

Val Lys val Tyr Gly Ala Gly Glu Thr Ala Trp Asp Arg Arg Gin Ser 
260 265 270 

Thr Ser Lys Gin Glu Lys Leu Leu Leu Leu Ala Ala Gly Ala Ala Gin 
275 280 285 

Ala lie Arg ser Arg Ala Ala Ala ser pro Pro Arg Pro Ala Glu Leu 
290 295 300 

Trp Gin Arg Pro Arg 
305 

<210> 13 

<211> 534 

<212> DNA 

<213> Pantoea stewartii DC413 

<400> 13 



atgctgtggt 


tgtggaatgc 


tgggatcgta 


ttactgaccg 


tcgtagcgat 


ggagattacc 


60 


gccgcgctgt 


cgcataaata 


tattatgcac 


ggctggggat 


ggggctggca 


ccggtcgcat 


120 


catgaaccgc 


acagcggctg 


gtttgaagtg 


aacgatctct 


atgctgtggt 


gttcgccggg 


180 


ctggcgattc 


tgttgatcta 


cctgggcagc 


cgcggcgtct 


ggccgctaca 


gtggataggc 


240 


gcaggcatga 


cgctttacgg 


cctgctctat 


tttattgtgc 


atgacgggct 


ggtacaccag 


300 


cgctggcctt 


ttaagtacat 


accgcgtcgc 


ggctacttta 


aacgactcta 


catggcgcac 


360 


cggctgcacc 


atgcggtgcg 


cggccgggaa 


gactgcgtct 


ccttcggctt 


cctctatgcg 


420 


ccgccgctgg 


agaaattaca 


ggcgacgctg 


cgtcagcgtc 


acggacgtcg 


gcctaacgcg 


480 


gacgctgcca 


gagctcggca 


ggacgcggcg 


gagaagcagc 


cgcccgagac 


ctga 


534 



<210> 14 
<211> 177 
<212> PRT 

<213> Pantoea stewartii DC413 
<400> 14 

Met Leu Trp Leu Trp Asn Ala Gly lie val Leu Leu Thr val Val Ala 
15 10 15 



Met Glu lie Thr Ala Ala Leu ser His Lys Tyr lie Met His Gly Trp 
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CL2385USNA.ST25 
20 25 30 

Gly Trp Gly Trp His Arg Ser His His Glu Pro His Ser Gly Trp Phe 
35 40 45 

Glu val Asn Asp Leu Tyr Ala val val Phe Ala Gly Leu Ala lie Leu 
50 55 60 

Leu lie Tyr Leu Gly Ser Arg Gly val Trp Pro Leu Gin Trp lie Gly 
65 70 75 80 

Ala Gly Met Thr Leu Tyr Gly Leu Leu Tyr Phe lie val His Asp Gly 
85 90 95 

Leu val His Gin Arg Trp Pro Phe Lys Tyr lie Pro Arg Arg Gly Tyr 
100 105 110 

Phe Lys Arg Leu Tyr Met Ala His Arg Leu His His Ala val Arg Gly 
115 120 125 

Arg Glu Asp Cys val Ser Phe Gly Phe Leu Tyr Ala Pro Pro Leu Glu 
130 135 140 

Lys Leu Gin Ala Thr Leu Arg Gin Arg His Gly Arg Arg Pro Asn Ala 
145 150 155 160 

Asp Ala Ala Arg Ala Arg Gin Asp Ala Ala Glu Lys Gin Pro Pro Glu 
165 170 175 

Thr 



<210> 15 

<211> 19 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer HK12 

<400> 15 

gagtttgatc ctggctcag 19 

<210> 16 

<211> 15 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 3CR14 

<400> 16 

acgggcggtg tgtac 15 



<210> 17 
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CL2385USNA.ST25 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 3CR15 

<400> 17 

gccagcagcc gcggta 16 

<210> 18 

<211> 1351 

<212> DNA 

<213> Pantoea stewartii DC413 

<400> 18 



atgacgctgg 


cggcaggcct 


aacacatgca 


agtcgaacgg 


tagcacagag 


gagcttgctc 


60 


ctcgggtgac 


gagtggcgga 


cgggtgagta 


atgtctggga 


aactgcccga 


tggaggggga 


120 


taactactgg 


aaacggtagc 


taataccgca 


taacgtcgca 


agaccaaagt 


gggggacctt 


180 


cgggcctcac 


accatcggat 


gtgcccagat 


gggattagct 


agtaggtggg 


gtaacggctc 


240 


acctaggcga 


cgatccctag 


ctggtctgag 


aggatgacca 


gccacactgg 


aactgagaca 


300 


cggtccagac 


tcctacggga 


ggcagcagtg 


gggaatattg 


cacaatgggc 


gcaagcctga 


360 


tgcagccatg 


ccgcgtgtat 


gaagaaggcc 


ttcgggttgt 


aaagtacttt 


cagcggggag 


420 


gaaggcgacg 


cggttaataa 


ccgcgtcgat 


tgacgttacc 


cgcagaagaa 


gcaccggcta 


480 


actccgtgcc 


agcagccgcg 


gtaatacgga 


gggtgcaagc 


gttaatcgga 


attactgggc 


540 


gtaaagcgca 


cgcaggcggt 


ctgtcaagtc 


ggatgtgaaa 


tccccgggct 


taacctggga 


600 


civ. l.^^Gl L. 












660 


ggtgaaatgc 


gtagagatct 


ggaggaatac 


cggtggcgaa 


ggcggccccc 


tggacaaaga 


720 


ctgacgctca 


ggtgcgaaag 


cgtggggagc 


aaacaggatt 


agataccctg 


gtagtccacg 


780 


ccgtaaacga 


tgtcgacttg 


gaggctgttc 


ccttgaggag 


tggcttccgg 


agctaacgcg 


840 


ttaagtcgac 


cgcctgggga 


gtacggccgc 


aaggttaaaa 


ctcaaatgaa 


ttgacggggg 


900 


cccgcacaag 


cggtggagca 


tgtggtttaa 


ttcgatgcaa 


cgcgaagaac 


cttacctact 


960 


cttgacatcc 


agagaacttg 


gcagagatgc 


attggtgcct 


tcgggaactc 


tgagacaggt 


1020 


gctgcatggc 


tgtcgtcagc 


tcgtgttgtg 


aaatgttggg 


ttaagtcccg 


caacgagcgc 


1080 


aacccttatc 


ctttgttgcc 


agcgattcgg 


tcgggaactc 


aaaggagact 


gccggtgata 


1140 


aaccggagga 


aggtggggat 


gacgtcaagt 


catcatggcc 


cttacgagta 


gggctacaca 


1200 


cgtgctacaa 


tggcgcatac 


aaagagaagc 


gacctcgcga 


gagcaagcgg 


acctcataaa 


1260 


gtgcgtcgta 


gtccggatcg 


gagtctgcaa 


ctcgactccg 


tgaagtcgga 


atcgctagta 


1320 


atcgtggatc 


agaatgccac 


ggtgaatacg 


t 






1351 



<210> 19 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer TET-lFP-1 
<400> 19 

gggtgcgcat gatcctctag agt 

<210> 20 
<211> 9127 
<212> DNA 

<213> Pantoea stewartii DC413 
<400> 20 

cgcggctcgg tgcagcatac cgacccgcag 
gtgatggtgg taaatgcggg tgatggtctg 
gctgaactgt tgcaggcgtt tatccgcccg 
aagctgctgc gcgcttgcgt ccgtcgccca 
aggcagtgcc gcgccgctga cgctgcgtca 
gcgtggcaaa acgctggcgg tgcccgcgct 
ggacggcgtg gtgaatctgg agggacagcg 
cgacgcattg ccagaggtaa ccgccgagcg 
tgcggaagcg accggcgtga tgagcggaac 
aaataccttc ccttttttat caggcgtggt 
gacgtacctc ttcgcgcgac cagcagcgtt 
gcagtggtac cccatccagc gatccgcgat 
agacccccag gtagcgcgca acatcagaca 
ccttttgcga gcgattcact gcatcttcga 
gcattgaacc agtgattaaa ttttgagcaa 
gaagcggcag attttcaccc aggcttgagg 
aactctaccc actgctgctt atcagcctgc 
ttgaaacggg aaaacctctt ccgccggtct 
agcatgagat gctgggctat cagcgctgga 
tggtgatcca cgtcgccggg cggctgtcgg 
ccgtccagca ggcaaacttt ccgcgcagcc 
acgacgccat tccaggcagc gccatttttg 
acgcgccctg gcagcatttc gtgatcgaca 
tgacgccgca cggctccgcc gtgatgctgc 
gagatggcgc gctgacgccg caggaggtca 
tttccgctgc tgcggcgcca tccgacccgg 
attatcactt atctccgttt tgcccgtcag 



CL2385USNA.ST25 



23 



ggcgagcgca 


cgccgctgtc 


ggctaaacgg 


60 


cggcatgaag 


agtccgcgcc 


gctgattgaa 


120 


gcgcgcgccg 


gaggcgaagc 


gaaaaccctg 


180 


taacgcctgg 


acatggctgg 


cggggccgga 


240 


ggcggtgcat 


atctacgacg 


tacggctgga 


300 


gcccggcttc 


gcgccctggc 


tggcggtgct 


360 


tctgcataaa 


ggggacgtgg 


ccggtgacgc 


420 


cgacgccacg 


ctgatctgtt 


ttctggtgga 


480 


cgttagcggc 


agttgataat 


aagggaaggt 


540 


gacgggcgcg 


ctgtagtcgg 


tgccggaact 


600 


ctctgaacgc 


tacgttttgc 


agcggcgccg 


660 


tgcagtaggc 


acgcaccagc 


ctcagcggag 


720 


gcgtcatcaa 


ttcacttttc 


atacccatct 


780 


ttcctttcac 


cgcgcgttgt 


ttgatctggc 


840 


ggcgtaaaaa 


ttcatcattt 


cttaactggc 


900 


ctctttcctt 


ctgcgtgcga 


ggatgcgtga 


960 


tgtttcctct 


ccttgccgct 


gcacacagcg 


1020 


ttatcgccaa 


cgagggcgag 


ctggtgatgc 


1080 


gcagccagtc 


gctgaccggc 


aaagtccgca 


1140 


ccaaagagca 


aaacgcgccg 


ctgatcgccg 


1200 


gctttcagac 


caccactatc 


gtcaataccg 


1260 


tcgagcgcag 


cattaaatcg 


agcaagcgcg 


1320 


gcagcggtgt 


ggcgcgcaac 


agctggcagc 


1380 


tggacgcaca 


gggggtggtg 


cgcttcgcaa 


1440 


ggcaggctat 


tgctttgctt 


aaccagctgc 


1500 


cacttagttc 


gtgaataaaa 


ttattatttt 


1560 


caggcgaatt 


ctcgactacg 


ctttatttca 


1620 
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ccgtctcgcc 


aaaaccaaac 


aacaatgctg 


CL2385USNA. 

atctgcgacg 


.ST25 

acgctaaaaa 


taacaggttc 


1680 


gacgttaatt 


attagatggc 


tctttctgcg 


ccactttgtt 


catttgcaat 


tacgacaggc 


1740 


cgacgctcac 


ctgcaagtaa 


ggactgccat 


tatgaccatt 


tttgctgaaa 


gagactctac 


1800 


tctcatctac 


agcgatcctc 


tgatgttact 


ggcgattatt 


gaacagcgtc 


ttgaccgact 


1860 


gctgccggta 


gaaagcgaac 


gagactgcgt 


ggggctcgcc 


atgcgcgaag 


gcgcgctggc 


1920 


accgggcaaa 


cgcatccggc 


cggtactgct 


gatgctggcc 


gctcacgacc 


ttggctatcg 


1980 


cgacgaactc 


agcgggctgc 


tcgacttcgc 


ctgcgccgtc 


gagatggtgc 


atgccgcctc 


2040 


gctgatactc 


gacgatattc 


cctgcatgga 


cgatgccgaa 


ctgcggcgcg 


gccggccgac 


2100 


aatccatcgc 


cagttcggcg 


agccggtggc 


gattctcgcc 


gccgtcgccc 


tgctgagccg 


2160 


cgccttcggc 


gtgattgcgc 


tggcggacgg 


catcagcagc 


caggcgaaga 


cccaggccgt 


2220 


ggcggagctt 


tcccattcag 


tcggcattca 


ggggctggtg 


cagggacagt 


ttctcgatct 


2280 


gaccgaaggc 


ggccagccgc 


gcagcgccga 


cgccattcag 


ctgaccaacc 


actttaaaac 


2340 


cagcgcgctg 


ttcagcgcgg 


cgatgcagat 


ggccgccatc 


atcgccggcg 


cgccgctggc 


2400 


gtcgcgtgaa 


aagctgcacc 


gcttcgcgcg 


ggatctcggc 


caggcctttc 


agctgctgga 


2460 


cgacctgacc 


gacggccaga 


gcgacacggg 


aaaagatgcc 


catcaggacg 


tggggaaatc 


2520 


gacgctggtg 


aacatgctgg 


gcagcaaagc 


ggtagaaaag 


cgcctgcgcg 


accatctgcg 


2580 


acgcgccgat 


cgccacctcg 


cttcggcctg 


cgacagcggc 


tacgccaccc 


ggcacttcgt 


2640 


gcaggcctgg 


ttcgataaaa 


aactcgctat 


ggtcggctga 


ccgcgcgttt 


cctgtctgag 


2700 


tatatggagc 


agcaatgaag 


gacacggacc 


tgacgaagcg 


caaaaacgat 


catctggaca 


2760 


ttgttctgcg 


taataccgcg 


ccggcgtcgg 


gcagcttcgc 


ccgctggcac 


tttacccact 


2820 


gcgccctgcc 


ggagctgcac 


ctggatcaga 


tcgatctgcg 


cacgcggctg 


ttcgatcgcc 


2880 


ccatgcaggc 


gccctttctt 


attagctcaa 


tgaccggcgg 


cgcggcgcgc 


gccctctcga 


2940 


ttaatcatca 


tcttgccgaa 


gcggcgcaga 


cgctgggtct 


ggcgctgggg 


gtcggttcgc 


3000 


agcgcgtggc 


gctggaaagc 


gacaacgatt 


ctggcctgac 


gcgcgattta 


cgccgtatcg 


3060 


ccccggatat 


tccgctgctg 


gcgaacctcg 


gcgcggcgca 


gattctgggc 


gaacagggcc 


3120 


gcaggctggc 


gcgaaatgcg 


gtaagcatga 


tcgaggcgga 


tgcgctgatc 


gtccatctta 


3180 


atccgctgca 


ggaagcgctg 


cagcgcggcg 


gcgatcgcga 


ctggcgcggc 


gtactgcagg 


3240 


cgattgcgca 


gctggtgaag 


tcgctggagg 


tgccggtggt 


ggtgaaagag 


gttggcgcgg 


3300 


gcatctcggc 


cgaggttgcg 


cagcggctcg 


ccgaggcggg 


cgtcagcatg 


atcgatatcg 


3360 


caggtgcggg 


cggcaccagc 


tgggcggcgg 


tagagggcga 


acgcgccagc 


accccgcagc 


3420 


aacacacaat: 


aacaa'taacc 


"tttaccaact: 


gg g g t: at t C C 


cacagatgaa 


Qccttiacaca 


3480 


cggtgcgcga 


caggctgcct 


gccataccgc 


ttatcgcctc 


aggcggcatc 


cgcgacggca 


3540 


tcgacgcggc 


gaaggcgctg 


cggctcggcg 


cggatatcgt 


tggccaggcg 


gcggcggtgc 


3600 


tcagcagcgc 


cctgcactct 


acggatgcgg 


tggtcgcgca 


ctttaacacg 


ctgattgaac 


3660 
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agctgcgcgt 


cgcctgtttc 


tgcaccggca 


CL2385USNA. 
gcgctaatct 


,ST25 

gcgccagctg 


cgccttgcgc 


3720 


cgctgcatcg 


cgccggagaa 


acgctatgag 


ccatttcgcc 


gcgatcgccc 


ctccctttta 


3780 


cagccacgtg 


cgcgcgcttc 


aggcgctggc 


gcagagcctg 


atagcgcgcg 


gccatcgggt 


3840 


gacctttatt 


cagcaggcgg 


aggttgccac 


cctgctcagc 


gacgccgcta 


tcggctttca 


3900 


cgccatcggc 


ctggaaacgc 


atcctgtcgg 


cacgctcgac 


cgtacgctgg 


cgctggcggc 


3960 


ccatcccggc 


.ggcctgggca 


ttctgcgcct 


gatccgcgat 


atggccagca 


gcaccgatat 


4020 


gctgtgccgc 


gagctgccgg 


aggcgctgcg 


ggcgctggcg 


gtagatggcg 


tgatcgtcga 


4080 


tcagatggcg 


ccagcgggcg 


ggctggtggc 


ggaggcgctg 


cggctgccct 


tcgtttcggt 


4140 


cgcctgcgcc 


ctgccggtca 


atcgtgaagc 


ccattttcca 


ttgccggtca 


tgcctttttt 


4200 


gtggggtact 


agcagcgccg 


cgcgcgagcg 


gttcgcctcc 


agcgaaaaaa 


tttatgactg 


4260 


gctgatgcgc 


agccacgatc 


gcgtgctggc 


gcgccatgcc 


gacgcctttg 


gccttgccga 


4320 


ccgccgtcag 


ccgcaccagt 


gcctgtcgcc 


gctggcgcaa atcagccagc 


tgccgcacgc 


4380 


cctcgacttt 


ccgcgccgcg 


agctgccggc 


ccatttccac 


gccaccggcc 


cgctgcgcga 


4440 


accgcccgcc 


gctgccgcag 


cgccgctgtt 


cagtaaccgc 


ggccagccgc 


gcattttcgc 


4500 


ctcgctcggc 


acgctgcagg 


gcggccgtta 


cgggctgttt 


aaaacgctgg 


caaaagcctg 


4560 


ccgcgaactg 


gaggcggagc 


tgctgatcgc 


ccactgcggc 


ggcctgagcg 


attttcaggc 


4620 


gcgtaaactg 


ctgcgcgccg 


gggcggcgca 


ggtagccgcc 


tttgtcaatc 


agcgcgccgc 


4680 


gctggcgcag 


gcggacgtgg 


ccattaccca 


cggcggctta 


aatacggtgc 


tcgacgccgt 


4740 


aacctatggc 


acgccgctgc 


tggcgattcc 


gctggcattc 


gatcagcccg 


gcattgccgc 


4800 


gcggctggcg 


caccatggcc 


tggggatgcg 


cgcgtcgcgc 


ttctccacca 


gccatcagat 


4860 


tgcgcgtcgc 


ctgcgtcgcc 


tgctggacga 


tggtgcggtt 


aagcagcgca 


tgacgcgcct 


4920 


gcagccgcag 


ctggccgcct 


gcggcggcgt 


cgagcgcgcg 


gctgagatta 


ccgagcgcgc 


4980 


gctgctgacg 


cgccagccgg 


tgcgcgcgga 


gaagtactat 


gacatcgcag 


tatgatctgc 


5040 


tgttgctcgg 


cgccggtctg 


gcgaacgggc 


tgctggcgct 


gcggctgaaa 


gcgctccagc 


5100 


cgcagctgcg 


cgtgctggtg 


cttgatgccc 


acgcccacgc 


cggtggcaat 


cacacctggt 


5160 


gctttcacga 


agaggatctc 


agcgccgcgc 


agcatcagtg 


gattgcgccg 


ctggtggcgc 


5220 


accgctggcc 


gcactacgag 


gtacgctttc 


ccgcgctgac 


gcgccagctt 


aacagcggct 


5280 


atttttgcgt 


cacttccgcg 


cgctttgacg 


aggtgctgcg 


cgcgacgctc 


ggcgacgcgc 


5340 


tgcggcttaa 


ccagaccgtc 


gccagcagcg 


gccccgatca 


cgtgcagctc 


gccagcggcg 


5400 


aagtgctgcg 


cgcgcgcgcc 


gtcattgacg 


gccgcggcta 


tcagcccgac 


gccgccctgc 


5460 


aaattaacft 


tcaatctttt 


ancaatcaaa 


agtggcgcct 


gagccagccg 


catcagctgg 


5520 


aggggccgat 


tctgatggac 


gcggccgtgg 


atcagcaggg 


gggctatcgc 


ttcgtctata 


5580 


ccctgccgct 


ctcgccgacg 


cgtctgctga 


ttgaagatac 


ccactatatt 


aacgacgcct 


5640 


cgctggcgac 


ggcgcaggcg 


cggcagaata 


tctgcgacta 


cgccacccgc 


cagggctggc 


5700 
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agctggagac 


gctgctgcgc 


gaagagcgcg 


CL2385USNA 
gcgcgctgcc 


.ST25 

gattacgctg 


gcgggcgatt 


5760 


tcgaccgctt 


ctggcatcat 


cgcgccccct 


gcgtcggcct 


gcgcgccggg 


ctttttcacc 


5820 


ccacgaccgg 


ctactccctg 


ccgctggcgg 


cgacgctggc 


ggacgcgctc 


gccgcagagg 


5880 


cggacttctc 


ccctgaggcg 


ctcgcgccgc 


gtattcaccg 


ctttgcgcag 


gcagcgtggc 


5940 


gtaaacaggg 


ctttttccgc 


atgcttaacc 


gcatgctgtt 


cctggcggcc 


gagggcgatc 


6000 


ggcgctggcg 


cgtaatgcag 


cgcttttacg 


gcctgcccga 


ggggctgatc 


gcccggtttt 


6060 


acgccggacg 


gctgacgctg 


gccgaccgcg 


cgcgcattct 


tagcggcaag 


ccgccggtcc 


6120 


cggtgctggc 


ggcgctgcag 


gctattctca 


cccacccttc 


tggacgaaga 


gcatcacgat 


6180 


gaagcacacc 


acggtaattg 


gcgcaggatt 


tggcgggctg 


gcactggcaa 


ttcgcctcca 


6240 


ggcagcaggc 


gttccaacgc 


ggctgctgga 


gcagcgcgac 


aagccgggcg 


gccgcgccta 


6300 


tgtttatcag 


gatcagggct 


ttacctttga 


cgcgggcccg 


acggtgatca 


ccgatccgtc 


6360 


cgctattgaa 


gagctgttcg 


ccctggcggg 


aaaatcgatg 


cgcgactatg 


tcgagctgct 


6420 


gccggtgacc 


cctttttacc 


ggctctgctg 


ggagacgggc 


gaggtgttta 


actacgataa 


6480 


cgatcaggcg 


cgactggaag 


cggagatccg 


caaatttaat 


ccagccgacg 


tggcgggcta 


6540 


tcagcgcttc 


ctcgactatt 


cgcgcgccgt 


gttcgccgaa 


ggctacctga 


agctcggcac 


6600 


cgtgcccttt 


ttgtcgttcc 


gcgatatgct 


gcgcgccgca 


ccgcagctgg 


cgcgcctgca 


6660 


ggcgtggcgc 


agcgtttaca 


gcaaggtggc 


gagctttatc 


gaggatgata 


agctgcggca 


6720 


ggccttttcg 


tttcactcgc 


tgctggtcgg 


cggcaacccc 


ttcgccacct 


cgtcgatcta 


6780 


tacgctgatc 


cacgcgctgg 


agcgcgaatg 


gggcgtctgg 


tttccgcgcg 


gcggcaccgg 


6840 


cgcgctggtg 


cagggcatgc 


tgaagctgtt 


ccaggattta 


ggcggcacgc 


tggagctgaa 


6900 


cgcgcgcgtc 


agccatatcg 


aggcgaaaga 


ggccgcgatt 


tccgccgtgc 


atctggagga 


6960 


tggtcgggta 


tttgaaaccc 


gcgcggtcgc 


ctctaacgcc 


gatgtggtgc 


atacctatgg 


7020 


cgatctgctc 


ggcaggcacc 


ccgccgccgc 


cgcgcaggcc 


aaaaagctga 


aaggcaagcg 


7080 


catgagcaac 


tcgctgtttg 


tgctctattt 


tggcctgaac 


catcatcacg 


atcagctggc 


7140 


gcaccacacc 


gtctgcttcg 


ggccgcgcta 


ccgtgagctg 


attgacgaga 


tctttaaccg 


7200 


cgacgggctg 


gcggaagatt 


tctcgctcta 


tctccatgcg 


ccctgcgtga 


ccgatccctc 


7260 


gctggcgccg 


ccgggctgcg 


gcagctacta 


cgtgctggca 


ccggttcccc 


atcttggcac 


7320 


cgccgatctc 


gactggaacg 


ttgaggggcc 


gcgcctgcgc 


gatcgcattt 


tcgcctatct 


7380 


cgaagagcac 


tatatgcccg 


gcctgcgcag 


ccagctggtc 


actcaccgca 


tcttcacgcc 


7440 


gttcgatttc 


cgcgaccagc 


ttaatgccta 


tcagggctct 


gcgttttccg 


ttgagccgat 


7500 


't't'tacaccaa 

k W ^ Vtf %0§ ^tm ^^%A%t§ 


*-y y u 






a n r* c a 1" a 1" c c 


acaatctcta 


7560 


tctggtcggc 


gcgggtacgc 


acccaggcgc 


gggcattccc 


ggcgtgatcg 


gttccgccaa 


7620 


agccaccgca 


agcctgatgc 


tggaggatct 


gcatgcataa 


tccgacgctg 


ctgcaccatg 


7680 


ccgtagagac 


gatggaagtc 


ggttcgaaga 


gtttcgccac 


cgcctcaaag 


ctgttcgacg 


7740 
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cgaaaacgcg 


ccgcagcgtg 


ctgatgctct 


CL2385USNA 
acgcctggtg 


.ST25 

ccgccactgt 


gatgatgtga 


7800 


tcgatgacca 


gcagcttggc 


tttccaggcg 


aggttccttc 


ggcgcagacc 


ccgcagcagc 


7860 


gtctggcaaa 


tctggagcgc 


aaaacccgcc 


aggcctacgc 


gggcgcgcaa 


atgcatgaac 


7920 


ccgccttcgc 


cgcctttcag 


gaggtggcga 


tcgcccacga 


tatctctccc 


gcttacgctt 


7980 


tcgaccatct 


ggaagggttt 


gcaatggacg 


tccgcggcgc 


gcgttatgaa acctttcagg 


8040 


atacgctgcg 


ctactgctac 


cacgtggcgg 


gcgtggtggg 


attaatgatg 


gcgcagatta 


8100 


tgggggtgcg 


cgacgaggcg 


gtgctggatc 


gcgcctgcga 


tctcggcctc 


gcctttcagc 


8160 


tgaccaatat 


tgcacgcgat 


atcgttgagg 


atgcgcgagt 


cggccgctgc 


tatttgccgg 


8220 


aaagctggct 


ggaggaggcc 


gggctggatc 


gtcttcactt 


tgccgatcgc 


gctcatcgcc 


8280 


cggcgctggc 


gaatctggcg 


cggcggctgg 


tgagcgaggc 


ggagccctac 


tacgcctctg 


8340 


cgtcggccgg 


gctggccggg 


ctgccgctgc 


gctctgcgtg 


ggcgatcgcc 


acggcgaaag 


8400 


aggtttatcg 


ccgcattggg 


gttaaggtct 


acggcgcggg 


ggaaacggcc 


tgggatcgcc 


8460 


gccagtccac 


cagcaagcag 


gagaagcttc 


tgctgctggc 


ggcgggggcg 


gcgcaggcga 


8520 


tcaggtctcg 


ggcggctgct 


tctccgccgc 


gtcctgccga 


gctctggcag 


cgtccgcgtt 


8580 


aggccgacgt 


ccgtgacgct 


gacgcagcgt 


cgcctgtaat 


ttctccagcg 


gcggcgcata 


8640 


gaggaagccg 


aaggagacgc 


agtcttcccg 


gccgcgcacc 


gcatggtgca 


gccggtgcgc 


8700 


catgtagagt 


cgtttaaagt 


agccgcgacg 


cggtatgtac 


ttaaaaggcc 


agcgctggtg 


8760 


taccagcccg 


tcatgcacaa 


taaaatagag 


caggccgtaa 


agcgtcatgc 


ctgcgcctat 


8820 


ccactgtagc 


ggccagacgc 


cgcggctgcc 


caggtagatc 


aacagaatcg 


ccagcccggc 


8880 


^ a o V. ex v. V. Gn V. a 
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ctgtgcggtt 


catgatgcga 




ccggtgccag 


ccccatcccc 


agccgtgcat 


aatatattta 


tgcgacagcg 


cggcggtaat 


9000 


ctccatcgct 


acgacggtca 


gtaatacgat 


cccagcattc 


cacaaccaca 


gcatatcttc 


9060 


tcccgtcagt 


gcatcctgcc 


agccagcgca 


ggctggccat 


catcagctgc 


ggcacgccgc 


9120 
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<210> 21 

<211> 29 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer pWEB413F 

<400> 21 

gaattctgca agtaaggact gccattatg 29 

<210> 22 

<211> 28 

<212> DNA 

<213> artificial sequence 



<220> 

<223> Primer pWEB413R 
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<400> 22 

gaattctaac gcggacgctg ccagagct 
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